NEWS

IN DEPTH

e

-
{O)

BLOGS

Com I i
m Management

OPINION VIDEOS PHOTO STORIES

Home > Software development tools

PREMIUM CONTENT

WEBINARS DOWNLOAD 2024 IT SALARY SURVEY

Industry

Technology ¥
Sectors

Topics

E‘\ CW Developer Network

LOGIN REGISTER COOKIES

Search Computer Weekly

 RSS

Oxford Immune Algorithmics founder: Defining =
the split between human brains & Al
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Network’s recent and ongoing coverage of Large Language Models (LLMs) and
the related work associated with building generative Artificial Intelligence (Al)
applications and indeed Artificial General Intelligence (Al)... we felt we needed
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So then, this is a guest post written in
full by Dr. Hector Zenil, founder of
Oxford Immune Algorithmics (OIA), a
specialist organisation focused on
data science and computational
intelligence.

Zenil writes as follows...
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It is amazing how far and fast Al

innovation has evolved in the last five years, particularly prompted by the arrival
of generative Al. However, rather than get carried away with the hype, it is
crucial to understand what the different models can achieve and which ones are
best suited to a particular task. Even two years ago, machine learning and then
deep learning where seen as the breakthrough, but now all the talk is about
generative Al and large language models (LLMs). Why is that so?

One way to think of written and oral
natural language is as the operating
system of the human mind.
Everything we do, even most of our
self-deliberating internal voices, are
based on natural language. We
speak to ourselves in whatever
native language we were raised in or
learned, from English, to Spanish, to
Chinese and Hindi, we all generally
interact with each other in some of
these languages. It is almost like our
machine code and interface.

LLMs are the Al approach to cracking
the human’s operating system and it
somehow feels like it has been
broken. We feel exposed, like
emperors with no clothes.

We suddenly find ourselves excited

about technology while also fragile, violated and somehow surprised that
cracking language was neither too difficult or very special. It is still early days as
it does not yet feel like human intelligence has been completely broken into, but
to some good extent, LLMs have taken significant steps forward in
understanding language. This apparent disconnection between language and
intelligence also feels uneasy, as we have always operated under the
assumption that language is indicative of intelligence, from the way we praise
political orators, influencers and communicators, more than say scientists in
general, but cracking how natural language works is not the same as
understanding natural intelligence.

W Limitations of generalist LLMs

While the hype suggests Al will surpass human intelligence in no time, the
reality is that it is not even entirely clear whether generalist LLMs, that is LLMs
trained on non-specialised content only across all domains without any selection
process, are more effective or can outperform LLMs that are trained on smaller
and more specialised datasets even on questions of that particular domain. This
is important when it comes to deciding which tasks may be undertaken by Al
and how deep LLMs can go into human wisdom and human reasoning
capabilities. Can LLMs really generate deep high-level content that requires
sophisticated reasoning, or they are only regurgitating online content back to
us?

A generalist LLM could be applied to a basic chatbot in an online consumer
retail setting to respond to a variety of tasks and give the impression of a near-
human dialogue; and if there are errors, they may cause frustration but not
cause the system to fail. However, in the field of healthcare where Oxford
Immune Algorithmics operates there is a huge variety of dependencies to
consider when seeking to understand how the human body reacts to a particular
treatment. This necessitates more specialised Al and is also dependent on how
much data is included in the general training set. More importantly, though, we
require LLMs to either think like human scientists or in ways that outperform
their cognitive inference capabilities.

For example, a generalist LLM such as GPT 4 in specialised domains like maths
and medicine has found it difficult to outperform smaller but specialised LLMs
trained on domain-specific databases.

The most likely explanation for this phenomenon is that LLMs are still
highly statistical objects that reply by averaging over all possible

answers as a function of answer-space size. Specialised text is likely
to accumulate in the extremes of long-tail distributions difficult to
access. Paradoxically, if the distribution is large enough and the long
tails are also fat, content in fat long tails is easier to access in very
large generalist LLMs than in smaller specialised ones. This is why
the phenomenon of model collapse also exists. An LLM is a giant
averaging system, which if fed from averaged text, will end up with a
very high mean that acts as a global attractor from which the LLM
won't be able to produce the variety needed to deliver any more
original content.

In simpler terms this means there is a limit to the level of creativity and
originality that generalist LLMs can produce and in specialised LLMs, those tails
are less fat than in its generalist counterparts by definition.

W A human mind’s higher-order mechanism

In contrast, human minds seem to be able to switch between generalist and
specialised modes to speak one minute to children in an unsophisticated
manner and the next one to a highly trained scientist colleague at a conference.
While there is some prompting based on contextual framing and interlocutor
queuing, the transition does not seem to be smooth but like a switch. The
human mind seems to have a higher-order mechanism that allows it to plan,
anticipate, simulate and move across different modes that LLMs currently do
not. So, this has led to some consensus among scientists and technologists that
current systems may require additional levels of abstraction with a higher-level
hierarchy acting as a control mechanism.

There is still more to discuss so let's move on to the rise of neuro-symbolic &
hybrid Al.

This behaviour or lack of behaviour not
found across current LLMs will be a major
discussion point when considering the
future of gen Al and Al. New Al systems
are likely to keep incorporating other
components in the form of architecture
choices, such as symbolic ones. A
calculator, for example, is a quintessential
example of a purely symbolic system that dike. ‘
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does not learn over time but knows how to it X g

Dr. Hector Zenil, founder of Oxford Immune
Algorithmics (OIA).

deal with well-defined symbols. These
systems are able to switch between modes
or states displaying completely different
behaviours determined by an internal rule directly or indirectly encoded in its
rule table.

The advantage of symbolic systems is that they are able to answer with infinite
accuracy to never-before-seen cases and why hallucinations are considered
bugs in these systems. You do not need to train a calculator over an ever-larger

arithmetic data set in order to deal with ever larger arithmetic calculations. By
contrast, LLMs need to have seen each specific arithmetic example to get the
symbolic computation right, hardly inferring any symbolic rule from its statistical
patterns (or taking too long) and it is therefore an impossible task for current
LLMs to ever learn arithmetic just as we pretend to do with our human minds.

This is why LLMs got things like arms and fingers wrong, because they never
learned to count.

They would draw a finger and ask themselves how likely it was to have another
finger next to it in that particular position. In more cases than it should it would
then add another finger or even another arm, because it was not able to
generalise or deduce that humans have five fingers and two arms no matter
how many examples it would see.

Solutions to this kind of challenge have come by human intervention
in the form of rule-system tweaks to force LLMs to draw hands and
arms in a better way but that has been difficult to enforce — even when
we assume that LLMs have cracked language they have never
understood the concept of a finger or five. Human minds are
somewhere in the middle of these two worlds. We do not learn as
calculators do but we are good at abstracting, simulating (imagination
and planning of future states) and mediocre at inferring while we can
force our neural minds to learn rules from statistical patterns. The
human mind can abstract multiple models in order to perform model
selection. In addition, the human mind can simulate multiple likely
models to compare them to the expected outcome. Let’'s say we want
to get a job promotion; we produce several mental models in which
we see ourselves achieving the goal and we then act. This is what
has been identified as ‘planning’ and the elements needed for
planning seems to be lacking in current deep learning Al approaches,
including foundation models, Gen Al and LLMs.

Therefore, the future will be a combination of these worlds at different levels,
with architectural choices, training strategies and different levels of operation
that will make Al more relevant in critical areas such as science, healthcare and
medicine.

So far, Al has had limited impact in these fields as it is unable to rewrite physics
or chemistry textbooks beyond successful classification applications even if
often impressive such as those from AlphaFold that resolves large cases of
protein folding. This approach has the potential to achieve Artificial General
Intelligence, or AGlI, as conceived as capable of performing like or beyond
human capability in both generalist and specialised situations.
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algocyte =

Algocyte® is OlA's flagship brand for.a suite of generative
Artificial General Intelligence-driven offerings that enable
a full end-to-end individualised solution for precision
health and predictive medicine.

£

CIO

Key technical % Generative Al

WiIiTsend

Inspect-a-Gadget

Ahead in the Clouds

When IT Meets Politics

Write side up - by Freeform
Dynamics

+ View All Blogs

Latest News

Google slams US government’s
proposal to split company up on
anti-competitive grounds

Nokia sharpens edge for
industrial communications

Zoom expands Al Companion
capabilities, adds customisation
options

Download Computer
Weekly

IN THE CURRENT ISSUE:

« Government digital
transformation will be
challenged by the new era of
austerity

« Al disempowers logistics
workers while intensifying
their work

Download Current Issue

% California bill

SECURITY
NETWORKING
DATA CENTER

DATA MANAGEMENT

”~ E QE‘E ~

TechTarge

debt reduction
strategies

Suboptimal software fixes cost time and
money as well as strain departments
throughout the organization. Here's how
to develop ...

About Us Corporate Site

Editorial Ethics Policy Contributors

Meet The Editors Reprints
Contact Us Answers
Our Use of Cookies E-Products
Advertisers Events
Business Partners In Depth
Media Kit Guides

energy
consumption
grows, but ROI
role unclear

The energy costs of generative Al aren't
front and center in enterprises’ financial

calculations. But industry consultants ...

Opinions
Quizzes
Photo Stories
Tips

Tutorials
Videos

Computer Weekly Topics

veto might push
Congress to act
on Al

California Governor Gavin Newsom
took issue with SB 1047's broad
regulation of Al systems without
addressing specific concerns ...

All Rights Reserved, Copyright
2000 - 2024, TechTarget

Privacy Policy

Cookie Preferences

Do Not Sell or Share My Personal
Information

Follow: f X in @



